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ABSTRACT 

These career ladders, developed by state, federal, 
county, and college personnel, have been designed to enable 
postsecondary students to prepare for entrance into environmental 
health occupations at a level commensurate with their abilities where 
they will be capable of meaningful contributions and can obtain 
advanced standing in employment. Program descriptions are provided 
for: (1) environmental aide, a 12-month course for the pre-community 

college, high school graduate which includes field work, basic 
skills, laboratory skills, and academic development, (2) associate 
degree program in chemical technology or environmental science, and 
(3) baccalaureate program in environmental sciences technology, which 
is designed to enable the community college graduate in environmental 
science to continue to specialize. Course outlines, consisting of 
main topics, number of lecture periods, objectives, and other 
information, are provided for the environmental aide and associate 
degree programs, while prerequisite and completion credits are listed 
for the baccalaureate program. A bibliography is included. (SB) 
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INTRODUCTION 



This document reflects the efforts of the project staff 
and others in developing "Career Ladders in Environmental 
Health” for post-secondary students* Hopefully its application 
will enable an individual to prepare himself for entrance to 
society and the worLd of work at a level commensurate with his 
abilities* At any stage of the ladder he will be capable of a 
meaningful contribution to the fight on ecological decay and 
obtain advanced standing in employment in both the public and 
private sectors. 

Special emphasis has been given to course descriptions 
in Environmental Science contrasted to the more typical academic 
offerings. 

The appreciation of the staff goes to the Occupational 
Education Section of the State Education Department for approving 
the project and channeling the VEA funds to the College. 
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BACKGROUND 



One of the unique functions of a Community College is its 
ability to adapt its offerings to the current and changing needs 
of society. This flexibility is necessary so as to provide the 
technical manpower during the fact rather than after. Erie 
Community College has met this challenge in the past, especially 
in the field of Allied Health. The record shows that in the 
last ten years five new programs in the Allied Health field 
have been initiated and continue to function. They include 
Medical laboratory, Nursing, Inhalation Therapy, Recreation 
Supervision, and Occupational Therapy. 

The nation and the world have become painfully aware of 
the damage we have done to our environment as a whole and a 
global crusade has been launched to reverse the deterioration 
of our God-given heritage. To accomplish the reversal, two 
essential elements are necessary; money and trained manpower. 
Institutions, such as Erie Community College, must assume the 
responsibility for training young men and women to carry out 
the crusade in a scientific and professional manner. The basic 
ingredient for a large share of this trailing is already available 
in the Departments of Chemical Technology and Bio-Medical Science. 
Add to these the necessary specialty offerings in Environmental 
Science and we have the means to the desired end. 

During the latter part of 1966 this program was initially 
investigated but unfortunately was abandoned because of lack 
of interest. In June of 1969 this author renewed the investigation 
by contacting officials of the Consumer Protection and Environmental 
Health Service of the U.S. Public Health Service. A series of 
meetings which rapidly expanded in scope led to a realization 
that the need for such a program was immediate. State, Federal, 
County, and College officials agreed upon the series of courses 
which would best suit the needs of the Niagara Frontier and 
prepare the student for meaningful employment. 

An independent group of individuals from various units 
of the State University met at the State University of New York 
Water Resources Center to consider such training on a state- 
wide basis. The general consensus was that it would be undesirable 
to proliferate such programs for a number of reasons. It was 
felt that the shortage of competent teechers in the field would 
impair the quality of offerings and the present number of Job 
openings would not accommodate a multitude of programs through- 
out the state. The establishment of a program in a general 
zone of the state to provide for local needs appeared to be 
the best course of action. This would limit such curricula 
to six of the community colleges. 
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Officials of the State University College at Buffalo have 
reviewed the program and arc eagerly awaiting its first graduates 
for admission to the Environmental Sciences Technology baccalaureate 
program recently established. They have also expressed an interest 
in reciprocal use of facilities and faculty. 

The State University Urban Center in Buffalo, which is 
administered by Erie Community College was contacted in regard 
to a training program for its students* The scientific and 
industrial communities were surveyed as to the most appr pilate 
training program which would enable Urban Center students assume 
meaningful positions in environmental health. Those students 
who demonstrate an aptitude and ability for further academic 
work will be encouraged to enroll at Erie Community College in 
its Environmental Health program leading to the Associate degree. 

By affording opportunities at various levels of ability, 
the educational community cannot only provide the human resources 
for the war on the dissipation of the earth, but also let each 
become all he is capable of being in a dynamic field of employment. 



RELATED PROGRAMS 



For an educational institution to involve itself in the 
Environmental health field it must either be ready to commit a 
large sum of money in laboratories, equipment, and highly 
trained faculty, or it must have them already available. The 
Chemical Technology curriculum has held a prominent place on the 
campus of Erie Community College for over 22 years and fortunately 
can provide the necessary facilities, equipment, and highly 
qualified faculty to accomplish a major share of the basic education 
in enviionmental health. The Bic-Medical Department may be 
utilized to provide the basic preparation in biology ana ecology. 

The remaining specialty courses will require the procurement of 
equipment and qualified faculty, then the program will be complete. 

Similar programs are offered at Delhi, Broome, Hudson Valley, 
and Morrisville in New York State. Unfortunately these programs 
have achieved limited success in terms of the number ox graduates 
produced. Nationally there are a few junior colleges engaged 
in this work. The fact is that presently no such program is in 
operation, at any level, in Western New York which contains a 
million and a half people, is highly industrialized, borders on 
Lake Erie, and is in serious ecological trouble, 

The State University of New York College at Buffalo is also 
in a unique position to initiate its program in Environmental 
Science with not only similar facilities to those at Erie Community 
College with regard to Chemistry and Biology, but in addition 
the ’’Great Lakes Laboratory”, which SUNY/CAB operates. The 
baccalaureate program, which will begin in September 1970, already 
has an effective research-field training facility of considerable 
national esteem. 

The program to be offered at the Urban Center will have to 
be built from "scratch”. With the aid of the two senior institutions 
this should be accomplished rapidly. 
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OCCUPATIONAL OUTLOOK 



Recognizing the gravity of the pollution situation and the 
massive efforts required to reverse the process of decay, it is 
not hard to grasp the great numbers of qualified technicians that 
will be necessary to carry on -he fight. In a 1968 issue of 
'‘Environmental Science and Technology 1 ' C 2 (8) : 587) » the following 
table appeared projecting the national need for technicians with 
less than a baccalaureate degree. 



Employers 


1967 


1972 


Increase 


% Increase 


State Agencies 


317 


980 


663 


209 


Local Agencies 


2,250 


5,500 


3,250 


114 


Industrial Agencies 


1,700 


6,000 


4,300 


247 


Consulting Engineering 


6,000 


21,000 


15,000 


250 


TOTAL 


10,267" 


33,480 


23,213 


225 



In Western New York by 1972, 65 additional municipal sewage 
and water treat plant operators will be needed. With new water 
quality standards going into effect, approximately 130 technician 
positions in private industry will have to be filled according to 
the New York State Department of Health. 

In regards to air pollution, most estimates call for a two 
to three fold increase of our present work force at the technician 
level by 1975. ( Environmental Science and Technology , 1968 
2(12: 1078). Within Western New York, there will be approximately 
100 jobs created within the next five years in the field of air 
quality monitoring and pollution abatement. 

As the momentum of the war on pollution increases and necessary 
statutes enacted, the employment picture will expand rapidly. 

The types of occupations which graduates of the various levels 
would pursue include: 

Research and Development Technician 

Sales and Service Technician 

Sewage Treatment Plant Operator 

Water Treatment Plant Operator 

Regulatory Technician 
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Design and Construction Technician 

Engineering Aide 

Sanitarian Aide 

Stream Sanitation Technician 

Environmental Technician 

Milk Inspector 

Radiological Technician 

Air Pollution Technician and Engineer 

Food Inspector 

PuolJ.c Health Technician 

Industrial Waste Technician 

School Sanitation Inspector 

Rodent Control Technician 

Solid Waste Technician 

These Jobs would be fillsd in the following agencies: 
County and City Health Departments 
State Health Department 

State Department of Agriculture and Markets 

Housing and Urban Renewal Agencies 

Colleges and Universities 

Dairy Processors 

Food Processors 

Restaurant Chains 

Motel and Hotel Chains 

Manufacturers 

Municipal Sewage Departments 



0 

ERIC 



1 1 



5 



9 



Municipal Water Departments 
Public Health Laboratories 



Engineering Firms 
Industrial Concerns 

The Environmental Science graduate would also be qualified 
to fill many other positions not necessarily in the Environmental 
field. 
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ENVIRONMENTAL AIDE PROGRAM 



This program is designed for the p re- community college high school 
graduate whose background in science and mathematics is weak, but has 
an interest in environmental work* Primary emphasis will be geared 
towards the youth of the inner-city. The program stresses application 
of information rather than knowledge for knowledge sake. The structure 
of such a program must lend itself to the total involvement of the 
student sc as to gamer a knowledge of the terminology, mathematical 
skills and basic science which is required to operate effectively an 
aide or to pursue a degree from the community college. The program 
progresses from a semi-structured problem oriented session to the 
traditional lab class instruction. The program also deviates from 
traditional academic patterns to take advantage of seasonal changes. 

The Environmental Aide program involving 15 students would be 
broken into three distinct stages; July through November - field work 
and basic skills; December through March - laboratory skills and 
academic development; April through June - academic development and 
application. Each of these stages are furthered explained below. 










July through November 

The group of 15 students would receive one week of orientation 
to the environmental health field. This orientation would take place 
at the Urban Center and the Great Lakes Laboratory. They would receive 
a comprehensive picture of problems and the resources available for 
their remedy. The students would be introduced to basic biology, 
cheuistry and physics laboratory and field skills. Instruction is 
i followed by practlcum and discussion. As further reinforcement, students 
will be assigned duties In one of the several on-going research projects 
conducted by the lab. They will work directly with the researchers who 
will, in the process of the investigation, instruct the student in the 
basic mathematical reading and writing skills, physical and biological 
skills which apply to the work. Students will also be given the oppor- 
tunity to observe and participate in municipal and Industrial programs. 



December threuah March 

>' : * ‘v 

During the winter session the students will spend more time in the 
laboratory and the classroom* In the latter they will begin to receive 
forme! training in mathematics, physics, chemistry and biology. These 
courses will be Introductory in nature and will be integrated not only 
with respect to each other *s inter- relationships but also with the 
experience and knowledge gained in stage one. The lab work, physics, 
chemistry and biology will utilise samples and problems encountered in 
field ex^e rinses . \ 






f * : 



o,V 



’v fy 









ERIC 



11 







April through June 

With less harsh weather the students will spend more time in the 
field. Again they will be participating in "real life" environmental 
projects. There will be assigned tasks to perform in their entirety 
under decreasing supervision. Reinforcement of techniques and application 
of knowledge gained in formal training will be stressed. Trainees will 
be given additional class instruction in matheuatics, physics, chemistry 
and biology. They also will participate in a seminar in which the relevance 
of the class material will be discussed. Upon completion of the program 
each student will be evaluated and counseled as to whether he should seek 
employment at this point or move on to the community college. The program 
would be administered by the community college in conjunction with the 
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Elasticity 




Ionic Equations 
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Aala&ls and Animal System 









ASSOCIATE DEGREE PROGRAM 
CHEMICAL TECHNOLOGY 
ENVIRONMENTAL SCIENCE OPTION 

. ' , i';. '■■■[£: 

■ ; s The Chemical Technology curriculum provides theoretical and 
practical training for men and women who wish to prepare for 
technical, production, and supervisory positions In the chemical 
field. Graduates are well qualified to hold positions such as 
research assistants, analysts, technical salesman, technicians 
In process development, and supervisors In the chemical operator's 
field. !._ ■ -■*> ■ 

Men and women trained as chemical technicians have become 
essential members of the scientific team In chemical research, 
production and pilot-plant operation. These chemical technicians 
work as key assistants to research chemists and as engineering 
aides to chemical engineers. The chemical technician's work Involves 
the application of knowledge of chemical processes and the techniques 
of chemical analysis and control. 

In order to prepare the student for the technician field, 
the Chemical Technology curriculum provides training In chemical, 
physical and mathematical theories and principles. Laboratories 
equipped with modern Instruments and equipment allow the students 
extensive and varied training In the practical techniques necessary 
In chemical research, development, and production. ’ 

Applicants for the Chemical Technology curriculum should have 
completed three years of mathematics, chemistry, and physics In 
high school. <> 



Upon completion of his first year of study, the student may 
opt to continue In Chemical Technology or "track off" in Environmental 
Science. . : 



, V. 

The Environmental Science program prepiras a student in 
biology i sanitation, control, treatment and operation through a 
series of highly specialized Courses. This course of study does 
not necessarily restrict the student to Environmental occupations 
for he is, upon graduation, a thoroughly trained scientific technician 
capable of functioning in ©any areas. - V < 
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Graphs of the trigonometric functions 
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Applications of the Definite Integral 

1* Area between two curves 

2 - Volumes 

3. v* Length of a curve 

A. Average value of a function 
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Calculations of Ionic Equilibrium (Slightly soluble salts) 

1. Solubility products 

2. Effects of pH on solubility 

3. Calculation from Ksp 
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Column Chromatography 
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Uniform Circular Motion 
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While the short story practices a rigid economy of means to achieve a single effect at the end, the 
novel proceeds discoursivcly to develop setting, atmosphere and tone as a background for the actions 
and passions of the characters. Often this is from multiple points of view and realizes the author 1 : 
intention in a steadily unfolding progression of scenes, events, and states of mind which produce a 
complex total effect. 



Analysis of novelistic techniques In a series of short novels will consequently make the difference 
from the short story form apparent to students. 
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12 Panel discussions (optional) - 



Letter of Application and Inquiry 
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Protozoa . 



Introduction to Microbiology 
1. Survey of microbial life 
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LECTURE NO. 29 NO, OF LECTURE HOURS 
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14 Control (Include Application) 

-15 Tour Local Air and Water Pollution Laboratories 

16 Summary and Clean-Up 
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Local Rule & Orientation (County Air Pollution Agencies) 
Field Observations (with qualified inspectors) 
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. Effects on Animals 
Effects on Vegetation 
Effects of Air Pollution on Materials 
Effects on Atmospheric Visibility 
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Durham, North Carolina 



CO 

e Xt 



o 

o 

s 

o 

w 

2 



& 

o 

rH 

0 

1 

o 

a» 

H 

iH 

3 

t 



5 a 



w 

o 

<u 

> 



M 

O 

•v 

o 

* 

M 

0) 

a 

rH 

3 

O 

f 

rn 

CJ 

g 



o 

-c 

8 

4J 

o 

ft) 



3 

£ 



(A 

<y 

o 



u 

o 

VM 

<y 

CJ 

w 



n 

o 

4-» 

3 

M 



4J 

I 

81 

P* 

S 

S3 

V, 

J 

§ 

o 

U 



w 



o 

u 

o 

g 

o 

o 



o 

a 



4-» H 

£ 5! 



O *H 'O 

O 0 C W 

co <d o » o> 

U P3 *H W O 

<J O <0 4-» 01 M 

Cl *H M 0 O 0 

ij H rl O 

fll (fl rl H W !D 

«J U *H o CO 

AJ o a O M 

rH {X,D CO O 

AS O O 

<J OH *H 
v* *0 O CO 
00 AS 

O ctf CO Xi 
pH <U 

g &P- * 

O CO 

at at 

4-» 'O 



&3 . 

o CO 

^ o a 

Cd *j o 

Vl -H 
0 <fl <0 

-d a w 

W *H D 

3 ^1 H M U 

o 4J CO 

° - - T3 T0 



X43 



0) 

*T3 

'J 

3 

t 

0*0 

• 




0 8S3 

g 

° g & 

a *h 

» * o - _ . 

U 3 *H U T3 flJ 4J 

8 £ d at 7 u ^ 

3 s § g § aw 

H « O -H « -H O 



•SSSg 



in 

v 

H 

§ 

H 




n p U M 

* 3 g 3 jj 




I 

j 



w 

1 

g 

o 



PS 

a 



a 

o 



u 

o 



& 

oc 

0 



■s 



a 

■H 

8 



0) 



W 0 

H H 

0 o o 

H 44 44 

0 0 oj 

u M 44 i-i 

0 0H ^ 

a q a -■ 

■H yi 0 0) 
O O *J 

0 0 0 tj 

H M Cu 0 
« K P 

UH UH 
•H 0 0 rH 

(0 (X 41 41 



> 

rH 

0 

pH 



0 00 44 
W rt -H 

n j 2 a 
0 o w 
art o 
< 0< X 



w 

£ 



o 

p 



M 

4) 

& 

0 

Cu 

t 

1 

u 

0 

00 

0 



0 



>> 

4) 



1 



0 

O 

H 

44 

0 

S 






0) T> 

tJ 0 0 0> 
•H 0 (U H 
« V4 U rl 
H H H 

> E 



T3 « rH 0 ?* 
i-i 0 tH O O 
0 S3 O U PH 



tfi 

0 

o 

H 

0 

o 

CO 

0 

o 



O 

P« 

M 

4H 

O 

0 

O 



0 

00 



W 

0 

I 

H 

0> 

0 

0 

0 

O 



0 

u 

! 

a 



00 V-l 

- o 



0 

44 

rH 

§ s 

3 £ 

0 
u 

• * 0 r, 

60 (X 

q j 0 

•H V< 0 O 

rH 4J 04 0 V 4 

0 H 44 
0 00 0 

fl 0 H H 

* *H 0 0 

.. 44 3 0 

A! 5 W 44H 

0 0-000 

0 w H < o 

44 

IA 



C/} 0« *H 



>% 

O 



4? 



8 

44 

0 

tS 



nj 

■3 




* <y 
& k 

U flj 
iH m 
03 rH 
G G 
PS ^ 



4 J "O O 

o a 

G 03 jc 

0 w 

wan 
u o o 
d -h 25 

0, W 

G (fl * 

° 3 § 

• 0 ,G 

oo w n 

D £ 



w 

G 

C k 

*H O 

2: *“H 
oo k 
»w co G 
O w 

a 

a h 
a k 
g a m 
n ^ o 



a g 

G k 
PS 03 
4-1 
4^ «H 
O G 



G 

4J 

G 



0) 

a 

M 



« 


o 


U 


4J 


d 


G 




G 


k 


G 


G T? 


O 


G 


H 


G 




•H 


G 


g a 




p4 


O 


k 


5s O 


0 


B 03 


JC 




rH 


w 


G 




w 


u 


■■. » 


iH 


1 


00 


H 


G 


k 


k a 


k 


•H 


CO 






0 


03 


03 0 


0 


O O 


p 


k 


•H 


a 


a *h 


25 






a 


03 


a 


G 


G U 




rH 


•S 


<N 


pn 


<rt 


P 


P 03 


*k 


d 


O' 


R 




O 


0 


G 


4J 




• 


k 


• 


• “3 


d 


0 


G 


« 


Us 


0 


V5 


00 TS 




•H 


iH 


w 




4-1 




W 


k 


4J 






• 


0 


0 




G 


d 


G 


o 




H 


p 


P 


P 


25 


P 


vO 



r~l 

O 

o 



k 

o 

>< 

2 



«H W fs 

■ — 4J 

•H 
O 

k 

0 
s* 

1 

25 



to 

G 

O 

g 

o 

M 

G 

P5 

k 

s 

4-t 

O 






k 

03 

P 

G 

P 



O 

k 

o 

s* 



to 

G 

G 

a x 
o u 
w o 

k 2 
*H 55 

4-1 fs 
O ‘ 



a 

G 

B 

4J 

u 

03 

a 

G 

P 



•H 

O 

k 

o 

>< 

2 

25 



5s 

§ 

1 1 

on 



'O 

o 

o 

o 

vO 



w 



ra 25 

S3 S 



a 

•H iH 
rH V0 

H A 

- rt 
O *H 
00 w 
d G 

O fH 

6% 



* G 
.a k 
w 03 

rH M4 
03 rH 
G G 
PS P 



c 

G 

w _ 
n 0 

■3 S 

03 



O 
k 
03 

u tj o 
G G 
G 03 M 
~ w 
G n 
o o 
*H 25 
P« W 



(0 

G 

O 

§ 

S 

4H 

3 







OS 










a 




5s 






d 




■o 








5 






C 


a 


U 


s 


4J 


0 


o r 


G 


G 


a 


•H 


*H w 


G 




d 


w 


4J G 


0 


S4 


4J 




d tn 


G 




G 


G 


k V) 


U 


• 


iH 




O G 


d 




H 


g 


p CJ 


«Q 




o 


Q 


d o 


< 


• 


P4 




> k 
W P4 


G 


*-> : 


k 


k 






5 


O 


G rH 

a d 


% 


1 






•H *H 


to 


o 


44 




rH k 




- Vd 



u 

G 3 



0 

*H 



W (b 

d 

r-t a 
>H o 

i* « 
<s •> 



to to 

d 3 

O *0 

a 

* H 

03 

G 0 
0) G 
0) 4J 
G O 
O G 
O rH 

k g 

P CO 



4 h 

o 



0> 

rH 

a 



0 

I 



G H 
O 03 
•H ? 

w o 
a *h 



o 

P 4 . 

G 

U 4 J 

53 



o 

o 

:3 

k 



<£ »-H 



O « 

n g 
u 

a 

O <n 

o o 



d 

3 





00 G 


2 


a ,c 


03 


f; W 


k 


4 J 


0 


w G 


4 i 


•H *H 


d 


X 


k 


w « 


G 


k 


a 


op o 




a h 


U 


•H 03 


G 


0 k 


M 


d 




k o 


•0 


oo a 


a 


a *h 


d 


P G 




a 




k H 



§ 

St 

tiff 

G 00 



z&a 

u k C 
•HOG 
< <H « 



O 
hh G 



TJ 

c* 

tt) 

P 



k 

o 



•S 8 



2 

K 



., J n 

k i O 
G H 

ass 



a 

G 

5 

U 

4 



a 

G 




”Air Pollution from Motor Vehicles” Ralph I 







CO 










? 






* <u 




0) 






& U 


0 




10 




W 0 


0 




u 




M y-i 


•H 


60 


0 




0 rH 


rH 


0 






GJ <y 


O 


■H 


w 


w ^ 


pa S 


W 






<u u 




0 


0J 


r— f 


u> o 




o 


ai 


rO 




a a 




0 


0 




O c3 


,0 


•H 


Ph 


CO £ 


e 


«U 


60 




3 


w a 


u 


0 


M 


& 


b o 


O 


W 


i — 1 


g 


0 *H 


2; 




•rl 


CM * 


(X u 




r— f 


w 


-4- M 



« y g 

3 0 
• 'd ^ 
CO W W 



• o 



<u o 
6 x 



7J 

0 
H 

1 



0 

u 

o 

4J 

o 

<u 



O CM 
•H vO 
■U C\ 

0 r— < 





o 


o 


r — < 














60 


0 * 




60 


•H 


O 
















60 CO 




0 


CO 


o 


1 












0 


0 CM 




0 


CO 




CO 








0 




jg 


Pi 




0 




o 


0 








O 




£ 


>> 




o 


B 


co *h 


0 








M 






M ^ 






w 


u u 


0 








•U 




>» 




CO 




o 


o 








U 




w 


O M 




CO 


0) 


V 0 










0 




•H 


M 


r-t 


4> 


w 


0 


ai 








u 




M 


W 4J 


O 


O 


0 


W 


0 








0 






0 0 


Ki 


O 


H 


0 *d 


0 








W 




0 


q *h 


4J 


U 


0 


a 0 








.* 0 




O' 


O w 


0 


(X 


y 


V 0 


CO 






.» 


0 






a 


8 


u 

O 


•H 

4J 

U 


to co 
W o 
H O *H 


w 

O 

0- 








i* 




U 

% 


0^ 


O 




0 


0 4J 4J 


0 








w -0 






O 1 


U 


H 


PM 


•H U 0 


, > 


c 


: 0 


0 


0 0 




CM 


•H 




0 




W 0 W 




0 


• 0 


O 


S*. 0 




O 


W C 


(0 


•H 


h r< W 






1 *H 


*H 


CO 






0 W 


Q> 


W 


O 


O rH O 


O 


4J 


1 4J 


4J 


to 


• • 


0 


r- 0 


U 


0) 

4J 


r— 1 


0 q ^ 

MOW 


r— 1 


1 


1 && 


Cl 

0 *H 


s 


0 


m a> 
o a 


5 


$ 


O 


>> W J) 


. O 




1 ^ 


O 


0 ^ 


o 


Q 


p< p< 


o 


X 


W 


u 




1 0 


0 


o <o 


0 


P 


*H 


u 




W 


& O H 


4J 




1 


-a 


M 0 


8 




^ 0 


a 




0 


(5 ^ w 


0 




» < 


<3 


o X 


M 


M 


yj cr 


0- 




o 




q 










0 


W 


< >3 


< 


« 


O 




O 










CM 
























n> 
































ce Fume Control" American Air Filter Company 

A.P.C.A. Paper 68-131 



CO 

CJ 

H 

I 



o 

V 



v 

CO 



CO 



f? 



I 

<2 



0 

o 

•H 

& 

O 

to 

s 



CO 

<u 

H 

a 

•H 

O 

a 

u 

p 





00 












CO 


0 


H 




<y 


0 


a 




4J 


iH 


8 




<0 


4J 




r-H 


& 


co 




s 


0 

CO 


■3 


2 


u 


73 


M 


a 


M 


< 


O 


«o 


cd 








P 


CM 


CM 


3 




0 


0 


3 


M 

0 


3 


CO 


0 


CM 


<u 


P 




H 


r- 1 




«> 


a 


a 


CO 


a 


•H 


•M 


3 


•H 


o 


O 


0. 


fM 


a 




V 

CO 


1 


p 


M 

P 


3 


0 

CO 



o 

p 

ffj 

3 

o 

<y 



o 

M 

-2 

oo 

5 



CO 

<y 

o 

£ 

£ 

to 

a 



u 

•H 

4 J 



2 

<u 

M 

4) 






CO 

<U 

3 

CO TJ CO 

0) <u m 

- o y 

o u 

M r-i 

- fX| V< 
CO Pm 



<M flj 

.> CJ n _ - 

•H 9 o 0 

CD *J H « C 

■h so - * 

RTl* . . 
3 $ 3 ^ 3 
5 



=! $ 



0) 



8 i 

y m 



*3 
Cl) 
oo co 
D 

« 3 

a ^ 
0 } 0 *0 

'o a o> 

1 *H U 
,*3 0 
t> o* m 
AS W P 



CO 

4) 

U 



M 

y 

cm 

2 



- 0) 

-G M cO 
*J (fl 
H 4-C *H 
CO 

o <y 
w > 



o 
u 
«0 

*J *o o 
§ 8^= 
8 e S 

MOO 
tO *H S3 
a 4 J 
O cO 
p a 
3 

• Tj ,c 
CO W i* 

• 3 

P P 



8 

CO 



a 4 J 

& 8 

3 

• *0 

co pa 



i-C »H 

o o 

*3 

a 

co ^ 

a m 
o o 

ss 




OF LECTURE PERIODS >..w MAIN TOPICS 



MH 

o 



fl 

4 -> 



o 

o 



fN| 

M 

fl 



w 



0) 

* M 

43 <d <d 
4J s-i q 
H H M 
Cd 0) H 
fl £ O 

% 
iJ C U 
(3 * 

Si -c 

a *. u 

*-» a >- 

MOO 
fl *H 55 

fX w 
td * 

3 i 

• "O 43 
CO W M 

D 5 






a 

o 

*H 

0 

rH 

«H 

O 

PH 

M 

5 



« 

U 

fl 

U 

CS 

H 



'O ^ 



a) fl 

§ . 

CO CO 



<d ^ 

s § 

S 'S 
3 



\D 

EH 



u 

fl 

rH 

d 

tf 



<3 

■H 

U 

CD 

£ 

U 

o 

4 J 

8 

fl 



O 

5 



'O 

rH 

fl 

■H 

PH 

rH 

o 

u 

fl rH 

3 3 

gl 

3 3 
35 

O AJ 
Ph d 
M 

H fl 

3 S 




CO 

(V 

& 

fl 

M 

fl 

HH 

Si 



a 

S' 



0 

CO 



UH 

o 



£ 



2 

o 

s 




North Carolina 



THE BACCALAUREATE PROGRAM IN 
ENVIRONMENTAL SCIENCES TECHNOLOGY 



This program was developed at the State University College 
at 3uffalo by the Director of the Great Lakes Laboratory. Its 
main purpose is to enable Community College graduates who have 
majored in Environmental Science to continue to specialize in 
the Environmental Sciences upon admission to the Baccalaureate 
Arts program in Biology or Chemistry. It is consistant with 
the mandate that the State University Colleges of Arts and 
Sciences increase their enrollment at the upper division level 
and train more pollution specialists. Presently there is no 
similar program located anywhere in the State University system. 
Discussions have been held with the directors of the two-year 
schools to modify their existing programs to minimize the loss 
of credit and the necessity to make up lower division required 
courses for those students who transfer into the baccalaureate 
program. The Environmental Science Technology program will be 
open to any student at Buffalo State as long as he meets the 
requirements. However, in order to graduate with a BA in Biology 
or Chemistry, with a specialization in the Environmental Sciences, 
he would have to complete the certain prerequisite technical 
courses in Environmental Health* It will be possible for students 
ct Buffalo State to take these prerequisite courses in the 
Environmental Sciences program at Erie Community College. The 
curricula of the Environmental Science program at the State 
University consists of the following; 

The transferable credit of an individual who would major 
in Biology at Buffalo State would be as follows: 



General Biology 
Microbiology 
Biology Electives 
General Chemistry 
Quantitative Analysis 
Qualitative Analysis 
Instrumental Analysis 
General Physics 
English 
Mathematics 
Physical Education 
Unrestricted Electives 



6 credits 
3 credits 
6 credits 
6 credits 
3 credits 
3 crec its 
3 credits 
6 credits 
6 credits 
6 credits 
2 credits 
10 credits 
TOTAL 60 credits 
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The Biology major specializing in Environmental Sciences 
would take the following program to complete his baccalaureate: 



Genetics 4 credits 

Physiology 4 credits 

Ecology 4 credits 

Biology Electives 6 credits 

Breadth (Arts, Social Science, 

Math and Science, and Humanities) 38 credits 

Environmental Measurement 3 credits 

Applications of Environmental 

Technology 3 credits 

Seminar in Environmental Sciences 2 credits 

Physical Education 2_ credits 

Subtotal 64 credits 

Transferred 60 c redits 

TOTAL 124 credits 



For a potential Chemistry major, his background most likely 
would include: 



General Chemistry 
Instrumental Analysis 
Qualitative Analysis 
Quantitative Analysis 
Organic Analysis 
Microbiology 
Physics 

Mathematics (Calculus) 
English 

Physical Education 
Unrestricted Electives 



6 credits 
3 credits 
3 credits 
3 credits 
6 credits 
3 credits 
6 credits 
6 credits 
6 credits 
2 credits 
16 credits 
TOTAL 60 credits 



The Chemistry major specializing in Environmental Sciences 
would take the following program to complete his baccalaureate: 

Physical Chemistry 
Literature of Chemistry 
Inorganic Chemistry 
Biochemistry 
Chemistry Electives 
Breadth (Arts, Social Sciences, 

Math and Science, and Humanities) 

Environmental Measurement 
Application of Environmental 
Technology 

Seminar in Environmental Sciences 

Physical Education 

Subtotal 64 credits 
Transferred 60 c redits 
TOTAL 124 credits 



8 credits 

1 credit 

3 credits 

4 credits 
3 credits 

37 credits 
3 credits 

3 credits 

2 credits 
2 credits 
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